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eral kinetic systems and compares their properties (after cautioning the
reader of the possible pitfalls and of the assumptions which must be made)
with various biological phenomena such as regulation, regeneration, deter-
mination, gene action, pleiotropism, etc.
Few biologists have been as successful as Waddington in accomplishing
a synthesis between embryology and genetics. In this volume, he brings
his wide knowledge of these two fields into the framework of modern
evolutionary thought in a concerted attempt to develop a theory of evolu-
tion which takes advantage of the concepts of developmental genetics as
well as those of modern population genetics.
A glance at the titles of the essays in the collection-Form, End and
Time; Selection Of, For and By; The Organization of the Gene Pool;
and The Survival of the Adaptable is sufficient to indicate that some of
the thorniest problems in modern evolutionary thought have been ap-
proached. (One of the essays, The Cybernetics of Development, is con-
cerned largely with embryological problems, especially the canalization of
development.) Waddington has been scrupulously careful to define terms
and concepts as he uses them, and one of the great merits of the book is
that it avoids much of the muddled thinking and careless use of terminology
so common in present-day literature.
He examines the contributions to modern evolutionary theory which
have been made by the mathematical approach and concludes that, in spite
of much enthusiasm for the method and the rather awe-struck attitude
toward it of nonmathematical biologists, it has contributed very little to
evolutionary thought at the theoretical level. He makes this point repeat-
edly " . . . in order to overcome the anaesthetic effect exerted on biologists
by algebra which is incomprehensible to them. There is no need for
evolutionary theory to limit its view to those topics which have been suc-
cessfully formulated in mathematical terms. . . . It is, perhaps, only if the
biologist continues to do his best to cope with [mathematically difficult
concepts] . . . with the imprecise but subtle tools of ordinary language
that the mathematicians will eventually be driven to dissect them with
their penetrating but relatively inflexible scalpels."
Professor Waddington writes with his characteristic lucidity and ele-
gance, which is marred only rarely by a passage of 'purple' prose (see p.
88). There are many controversial points in the essays, for Wadding-
ton is an avowed neo-Lamarckian and tends away from the extreme atomism
which is characteristic of much modern scientific thought. He has also
dared to attack some sacred cows. Not every biologist will agree with all
of Waddington's conclusions, but most will find these essays stimulating
and thought-provoking; a very few will find them merely provoking.
S. J. COUNCE
5- HYDROXYTRYPTAMINE. G. P. Lewis, Ed. New York, Pergamon Press,
1958. 249 pp. $9.50.
This volume contains the papers presented at a Symposium organized by
the British Biological Council's Co-ordinating Committee for Symposia
on Drug Action, which was held in London on April 1 and 2, 1957. The
contributors were obviously selected with care because, in the main, they
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include a large number of the most productive and eminent workers in
fields of research involving 5-hydroxytryptamine (5-HT, serotonin) and
related biogenic amines. Possibly the most notable absentee, however, was
Dr. V. Erspamer, the Italian scientist who is one of the co-discoverers of
5-HT and who has contributed importantly to the body of fundamental
knowledge of this substance.
The book, like the Symposium, is conveniently subdivided into the fol-
lowing sections: Occurrence; Metabolism; Actions-cardiovascular; Ac-
tions-nerve endings and ganglia; Actions-carcinoid; Actions-anaphylaxis;
Actions-gastric secretion; Peripheral Antagonists; Central Actions and
Antagonists; and General Discussion. Of these, the least ambiguous and
perhaps the least controversial information is to be found in the sections
on occurrence, metabolism, and relation to the carcinoic syndrome. Every-
one is generally agreed that 5-HT has a widespread occurrence in inverte-
brates, vertebrates, and in some plants; and, although this in itself may
signify little, there is a uniform feeling that the substance is of some physio-
logical importance. There is also good agreement on its formation from
dietary tryptophan in a two-step sequence of reactions via 5-hydroxytryp-
tophan. The oxidative deamination of 5-HT, catalyzed by monoamine oxi-
dase, to form 5-hydroxyindoleacetic acid, is believed to be the principal
route of biotransformation.
Except for Jacobson of Cambridge there is general acceptance that carci-
noid tumors are neoplastic growths of the Kultshitsky (argentaffin) cells
of the gastro-intestinal mucosa, which produce massive quantities of 5-HT.
The elevated circulating levels of the amine can readily account for certain
of the clinical signs observed: the diarrhea; the cutaneous vasomotor
changes; the dyspnea on exertion. Jacobson believes that one should dis-
tinguish between argyrophil and argentaffin cells; and there has been some
recent evidence which points to the pertinence of this argument.
When the rest of the picture of 5-HT is viewed broadly, i.e., the attempts
to fit the many observed pharmacological effects of the amine into a scheme
of physiological importance, the result is far from satisfactory or clear.
The cardiovascular actions are such that Page has coined the term "amphi-
baric" to describe them. It is hardly possible to accept 5-HT as a causative
agent in the genesis of any form of hypertension in view of its phasic action
on blood pressure.
Mary Pickford of Edinburgh, from a series of elegant experiments con-
ducted with her colleague, Abrahams, has concluded that the blood vessels
of the dog's kidney show no particular sensitivity to the presence of 5-HT.
In the rat, Erspamer had found an exquisite sensitivity of this vascular
bed to 5-HT and the resulting antidiuresis prompted him to suggest that
the major role of 5-HT is the control of renal function. We must now
view this hypothesis as one relegated to the rat and closely related mam-
mals.
Not even the function of 5-HT in platelets is clear. While it is tempting
to ascribe to the amine in this site a role of vasoconstriction and hemostasis
following agglutination. Stacy presents the argument that this may be
far too simple a notion. Possibly the most fascinating finding of Stacy
and his group has been the direct relationship between the level of 5-HT
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and the level of ATP in platelets. The possibility exists that ATP may
represent one of the anchoring sites for 5-HT in the body. At present, it
seems most appropriate to look upon 5-HT in platelets as a transportation
form of the amine, since in this locus, unlike most of the other sites in
which 5-HT is found in high concentration, enzymes concerned with the
formation of the amine are not present.
The role of 5-HT in anaphylaxis is complicated by several factors and,
therefore, not well defined. Rodents contain large quantities of 5-HT in
their mast cells and in their skins. Thus, in the rat, West has shown that
5-HT plays a major role in edema formation in the paw in response to the
injection of foreign protein. The fact that 5-HT can cause a release of
histamine, however, must be taken into account in such studies. Further-
more, it is recognized that histamine produces edema in the skin of the
dog, cat, rabbit, and human, and that in these species 5-HT is much weaker
in this respect. Finally, Herxheimer considers it doubtful that 5-HT causes
any of the signs of anaphylaxis in the guinea pig, even though exposure
of these animals to an aerosol spray of the amine results in a shock-like
syndrome in a very short period of time. Here, as in other aspects of this
problem, the ultimate role which 5-HT plays will have to await complete
studies on the comparative pharmacology of the amine.
Possibly the most intriguing hypothesis of all is that 5-HT takes some
part in neurophysiology. This is carried to an extreme by Woolley who
feels that the amine is essential for normal mentation. Brodie and his col-
leagues have suggested that 5-HT is a transmitter of impulses in the central
parasympathetic system which stands in functional antagonism to the cen-
tral sympathetic system, mediated by norepinephrine. This theme has been
arrived at largely through indirect evidence. In all fairness to these work-
ers, however, it should be pointed out that they have used their working
hypothesis well in allowing it to lead the way toward devising new experi-
ments. Almost certainly, present views concerning the function of 5-HT
in the nervous system constitute gross over-simplifications of incredibly
complex situations; thus, they appear to ignore any role which acetylcholine
may play in the central transmission of nerve impulses. There is, after all,
no definitive evidence that 5-HT is a transmitter at all, in the sense that
acetylcholine is at peripheral synapses.
On the whole, this is a useful compilation of current information on a
substance of paramount interest. The fact that the symposium was held
over a year ago does not, in this case, detract from the timeliness of the
subject.
NICHOLAS J. GIARMAN
BIOCHEMISTRY OF SOME PEPTIDE AND STEROID ANTIBIOTICS. By E. P.
Abraham. New York, John Wiley & Sons, Inc., 1957. ix, 96 pp. $3.00.
This little book presents the second series of CIBA Lectures in Microbial
Biochemistry given in 1957 at the Institute of Microbiology, Rutgers, The
State University of New Jersey. The author, one of the most productive
investigators in the field of the chemistry of antibiotics, including the peni-
cillins, discusses the developments to which he has been a distinguished
contributor during recent years.
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